Nb 3 Sn strands degrades the physical superconductor properties. We describe three void growth mechanisms on the basis of combined synchrotron microtomography and x-ray diffraction results obtained during in-situ heating cycles. Initially void growth is driven by a reduction of void surface area. The main void volume increase is caused by density changes during formation of Cu 3 Sn in the strand. Long duration temperature ramps and isothermal holding steps neither reduce the void volume nor improve the chemical strand homogeneity prior to the superconducting A15 phase nucleation and growth.
The formation of voids during the reaction heat treatment (HT) of Nb 3 Sn superconductors has been an issue for several decades [1, 2] . There is general agreement that it would be beneficial to avoid or at least control void growth, but the void formation mechanisms and possible remedies to limit void growth remain controversial. Previous studies of void growth in Nb 3 Sn strands have used destructive metallographic techniques. Since the void shape and distribution within Nb 3 Sn strands is strongly irregular, metallography results about void formation are erratic and can be strongly misleading. In contrast, a quantitative description of void volume, shape and distribution can be obtained using synchrotron micro-tomography [3] . Due to the short acquisition time of less than a minute per tomogram, tomography experiments during in-situ HT have recently become possible at the ID15A beamline at the European Synchrotron Radiation Facility (ESRF) [4] . In the present article we describe combined synchrotron micro-tomography and x-ray diffraction measurements during in-situ HT of an IT Nb 3 Sn strand. The void formation mechanisms are discussed by correlating the quantitative void growth results with the quantitative description of the phase transformations during the strand HT.
The sample analysed is a Nb 3 Sn strand of the IT design, which is described in detail in reference [5] . Within the diffusion barrier surrounding the 19 subelements of the strand, the Cu to Sn concentration ratio is approximately 82 wt.% Cu and 18 wt.% Sn. A metallographic cross section of the Nb 3 Sn strand after 1 h at 460 °C is presented in Figure 1 . The black areas in the true colour images are voids. One can distinguish between relatively large voids in some of the diffusion centers and voids with sub-µm dimensions, distributed around the filaments at the Cu-Sn intermetallic/α-bronze interface.
Combined synchrotron micro-tomography and powder diffraction measurements were carried out at the ID15A high energy beamline of ESRF. Absorption micro-tomography was performed using a high intensity filtered white x-ray beam. The tomography set-up is described in detail in [4] . Powder diffraction measurements have been performed in transmission geometry, using an 88.005 keV monochromatic x-ray beam with a bandwidth of 0.1 keV. Debye-Scherrer diffraction patterns were acquired with a MAR 345 online image-plate detector. The experiment was optimised to obtain the best possible statistics. The resolution is not sufficient to distinguish between Nb and Ta (lattice constants 3.3066 Å and 3.3058 Å, respectively) and Nb-7.5wt.%Ta. Cu can not be distinguished from α-bronze. In-situ heat treatments were performed in an inert gas atmosphere (He-H 2 mixture) in a dedicated furnace, which allows both tomographic and diffraction experiments. The accuracy of the sample temperature measurement is better than ±10 °C over the entire temperature range. 
